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Articles, Including free-standing films, comprising 
a base comprising a polymer layer having a 
major surface; and an anti-reflective stack 
optically coupled to the base that reduces the 
reflectivity of the base at over a first wavelength 
range of Interest. The anti-reflective stack 
comprises alternating layers of (i) high index 
polymer; and (ii) low index polymer. Methods of 
making such articles are also provided. 
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1 yXU^n 2 x = n 2 y7»&-S„ *#^(3!>fc46IC. Jg 1 O 2 l*S 1 0 4cfcy¥® 
P«3(Z>JBSf¥j!)<:^# < . fifeo-Cx&l^y^|RlCZ)i55*-^n 1 > n 2 "efc* tffi^-T -5 

mm^^. *^^#lc|B«tLf=ck3l:i. t#e)ttfc:7-f ;uA(7>X^^ hJK7)^^Jffc<i; 

o T mmo^ izmm l r 4, l^o 

[0 0 8 2] 

Ki»Slc*3fc -530^1 Kl|iSa)^l3OL^TM^^AS^<D^4^^^^0DS#^[allc 
ja52FJ^(OS5®^l*. M*L<f*3 0%J:y/h^<. L < Cd:2 0%J: y /h* 

Xii^. 1 0%~ 5 0%<DtEffl"efcy» <5lJx.lS. 1 O O n m~4 5 O n m® 

400~700nm) lCOL^TMi£^i:AI^(^>•^■4^^tL(DS#^|p]|c>^^ 5^1^0)21 
iS^li. M*L<f±1 0%J:y/J\*<. »*L<li5%<i:y/Jx$<. .fcy»*L 
<l±2%i:y/Jx$<. jElCj:ySf*L<I±1 %J:y/^$L^„ 

S#:^r6]ic}^i5^J^(DSM^(*M*L< (i, filJxiS. ni^x^^ h;u (40o~ 

7 00nm) KilSlCt^fc y . *f=l±Rr^X'<^ hJUct^fc y SU^jfi^^ (^J 

^li, 4 0 0~8 5 0nm) tf^'^. 2 O % J: y /J\* < T 4» J: l^„ 
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[0 0 8 3] 

m^2lt. m^jiiOZ? ^ Jl^2^(Dm-^(D'tHt-^^tz<mCX&^ (nx = ny = 

mm<D. — lSW•^&'SA<t^< •3*N<D@*<Dffi*<4-^t)4X'5o n1x = n1y = 1 
. 7 5. nlz=^Wi^ n2x = n2y = 1. 5 O . St^n 2 z =|Ei!(i:-r -So 

[0 0 8 4] 

^1 5ii. myj^(Dt^m^i^^mm\i(Dm^X'. n i z^^iUffitMicn 2 zjii± 

■efc-Sli^ (n 1 z • n 2 z) {COL>T. p M^tO AltiCO LNTJ5lt^j^ll]g<D 

) n1z = 1. 75, n2z = 1. 50, b) n1z = 1. 75, n2z = 1. 
57, c) n1z = 1. 70, n2z = 1. 60, d) n1z = 1. 65, nZ 
z = 1. 60, e) n1z = 1. 61, n2z = 1. 6 0, SIX f) n1z = 1 
. 6 0 = n2z<, n1 z n 2 z Icgift-T-S i: :f;U— X^— ^|JS, JSIt^A^ 

■^niztji^fkm.. :b<mx-r^o tt^ia-e(±^<^lz^^c^?LTL^-So Li}^Ltj:t< 

^, n1 z = n2z (ffi^ f ) X'&^t^. JSIt^lCj^-T '^)^(Z)fic^?l*^^l^o ^ 

ftl^ f (DSIt^li, -t^X(DAmmz'DL^x-mx&^o tCDf^^X' 

, 7b<^llC|^ft#0}^lCjl7c-r* : (n2o-n1o)/(n2o + n1o 

) o n1 z = n2z1?feSt#, :?;U— X ^ — ^^A^JS: < , "T'^TCDA^^IIC-^ 

[0 0 8 5] 

01 6I±, n 1 z*<ia[ffifl<Jl=n 2 z U^T■efc*ii^lC•^l^TSS^^^^At^^|(D 

t^TIi, SM^(iAlt^lzJ:-DTmiilcli;^-r'So c:;Kl±, s<i3telcoL^TlS^ 
^4x-5i4M-efc'5a m^ 6CDft^ali, sil3^fc^3OL^T0 1 -Df£l+(Oii^^^-r 
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^a^TTi'to b) n1z = 1. 50^ n2r = 1. 60^ c) n1z = 1. 55 
, n2z = 1. 60. d) n1z = 1. 59, n2z = 1. eO^XU^e) n1 
z = 1. 60 = n2z„ n 1 z = n 2 z e ) (Dt#. X^ — 

[0 0 8 6] 

Ell 7 (±^1 5 31 1/1 6<!:l^i:^^^^-r*<, a»f*liL=1. OtDAItJSti* 
(^m) lrot>T-ei5-So g|1 7(Dft^(*, SSf^n 2x = n2y = 1. 50, 
n 2 z = 1 . 6 0©jE<D— SIltttDWJl^it. n1x = n1y = 1. 75. RXSn 1 
z(DfflA<. ±*^e,T*T?. &iT(Dm^. a) 1. 50. b) 1. 55. c) 1. 
59. d) 1. 60. f) 1. 61. g) 1. 65. h) 1. 70.;Rt/i) 1 

1 5Si;i 6(C:^Ly=J:-5lC. n 1 z&t^n 2 z<3DfiSj!)<M^f -5x1:^ (ffl^d) 
[0 0 8 7] 

015. 1 6&IX1 7(±. 1 0(D:7-f ;i/A05zaiojaSf^A<<&<D:7-f ;uAa>z 
[0 0 8 8] 

¥Srt(7>JS»T^<!: z«^(DJa»f*tG)FB1(OL^^l^^/d:n^fig^i:|||^^01 8. 1 9 

fflfl-ei&^y. ^;I-^?zS»f^tt^®F«?<DB*f^l::l^Lt^o ^mizmt^t^^ ™ 

[0 0 8 9] 

gii 5. 1 6&t;i 7^zmLx±lzumLtz^—7.^m^ aizy^-to w^io 
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[0 0 9 0] 
[0091] 

Si 8 3it/i 9(i. 2-d(d:7-<;uA(D— :^;t)<^:^tt-efc-5$ijisa*i^c>r— xicw 
^T'fc-So MiB(D2 0(7)>7— xii. ^^1 A<if:^tiT'fcy. ^n2±^jEa>^mm 
tt^Wr-SAN. *fci±«*42A<^:;^i4-e&y. «^i *<ma>|gSSTtt^^-r'S^ 

[0 0 9 2] 

^O^taSftt^^-r-S^— X^S^-To L*^LJti:A<t>, 2-3)(OiE(7)1SS*Tl4<7)Jl(7) 
XA<S 2 O Lf= 2 'D(DM(Dmmmf±(Dm(D^—7.lzmnLXl^^Ztit)< 

mm^^^vo mtmmiz^ :?;u— x^— a>g/jNfiii±. — :&(D2*!ija»f^3&<^fe^ 

[0 0 9 3] 

<5*i^lcSw*o Si 8~2 0l:i^^tL'S-^'<r<D3O(D^— X(35+f-::^-tr*> hi? 
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[0 0 9 4] 
[0 0 9 5] 

^tzmmx'&^o 

[0 0 9 6] 

Ci:lcJ:oTiBffiJ$tL-Ci3y. P E NJS(D®»f^tt. iBlfi]**vfc&t/«:;&lp|lc5F 

;u F»3a):&[fi] -e fc -5. o 

[0 0 9 7] 
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Ommmit. O. 05<fcy/^^t^(D*<i:<. »*L<(±0. 0 2J:y/^^L^(7)J6< 
[0 0 9 8] 

rta)ifefl)=i7KUxxT^;K±JilciB«Lf=!^tt^^L, 3^1 . 59-1. 69<Dm 

^-r>^. Ti;e>^, H2/<v>K. =sm#^. ^u7^;uk. 2. i-i-y 

;u. ex:7iy— ;uA. . 8-i?t KP^'>e:7iz^;K */=i±i. 3- 

(2-t Kp+->x hr^i/) ^:yti>^V7t—Jl^S.JtimtLXmm-t^^t 
^'^XfE^i^Jt^^-r-ixt^^lC^tjl . 5 9-1. 6 9(D^II$ftlc5tJSLfcSSf*^ 

MiBoifaiL^icfciNr 2oja.jta)^'j-7— <Dxx^;u3c^izj;^zi7K "jx 



(3t) 
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[0 0 9 9] 

[0 1 0 0] 

[O 1 O 1 ] 

n1x = 1. 88. n1y = 1. 64. n 1 z =^1$. n2x = 1. 65. n2 

y=^IS. ^tl^n 2 z=^|gto MtBcZ)x:^lS]lii!a3fe:^|6]i:|i;$4x. y:^FplfimM 
:^[B]<b:|^F^4X'i>o 
[0 10 2] 

^^l^fflL^T. M# (xz^) :^|pl*^=(±|^a# (yz2p®) :f5^<J>il-tb 

. 8 8-1. 65 = 0. 2 3<Z>:^#nj:l!«T^(D^I*. s (i3fe(7)l^^lZi^t^J5S^^ 
^=t,fct>-ro P^i3(fel::OL^-C. L^^L^^^^^Jga)JS|^^(±. n1z/n2z®»f 

[O 1 O 3] 
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^<a>mmztsi^x. mm^is:s.ifim^=f-it. -r^xoxisimzisi^x^ 10 
<DSi a^t>ip^^^w i:i}Q5mi^s.mm^mL. mom ii^t>yp^mMm 

lc-r-5^i*<«lLra*LU„ 1 0 O nmCD/O KiHl^i+^fc-SlfcUv^^ KOMSfe 

< 0%. d;y»*L<l±{J?^i:< <i:4,9 0%-efc<5„ 1 o o nmOJ/O Kfla 

^tsfitz) ^FiSSii^l*. a* L < < 1 4, 5 O %. L < (iii>>5: < i: ^, 

7 0%, .fcy*f*L<li'>>£f< <!:t 8 0%-efe-5o 
[0 1 0 4] 

WiaX^-i; h;U (3 O O nmCD/O [^^izSd UT400-700nm) iC^^fc 

t5 0%. »*L<I*'>>EC< tt7 o%. J:y»*L<l*iJ?'tC< i:=fc8 5%. H 
ICJ; y L < fiii^^f < t=b9 0%T?fe-So 4 0 0-700 n m<D{i^^l-'3l^ 

{i?3tC< 5 0%. *f * L < l±'>tC < .b 4, 7 O cfe yi?*L<(i'>^< <t^,8 
o%. M(::<ty»*L<{±d^^i:< (bt 9 0%-e&-So 
[0 1 0 5] 

y:*:#l^a>;&<J;L^o 

[0 10 6] 

l±i£M^-a:t.tt*::<tj!)<3&^o igJll^l::;ft3J5l^^7!)a^;5L^5'^CiB^:glc-^L^Tm 

RMS) ffl^^ib-Sdir-efc-So RMS'fea)%. CRMS $l|iC : 
[tS(3] 
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[0 1 O 7] 

it^3{i^t>i!.^JEf< i:^, 6 OMO^jg-e. 1 0%ck y{j;>'EtL>. L < (*8%J: U d;- 
^Pl^. J:y»*L<l±3. 5%.i:y'>/j:L>. MicJ: y L < 1*2. 1%J:y4? 

[0 10 8] 

■a-^o «>J^tf. fill o o nmOD/O Kifii^^-r-Sifetv^i/ Ka)(i3t^F•^=OL^T. 

Sit^?AI*T^a)PMI4lc;iJ3¥^J^(DSM^I±. M* L < 5 O y /h^ < . W 
*L<Ii3 0%<i:y/jN$<. .*:y»*L<l±1 0%<ky/jN$<. MlcJ:y*f*L 
< li3%J: y /h^Ft^o Rr^f5H<D/0 KiH (400~700nm. *fcl*3 0 0 

Sjg^l*. M*L<l*4 0%.ky/h^<, J:yii*L<l±2 5%J:y/h*<. » 
*L<li1 5%J:y/h$<. J:y»*L<l±5%J:y/J\*<, Ml3j:yiff*L< 
l±3%J; y/h$L>o 
[O 1 0 9] 
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[0 110] 

(Diijt^O!) y&XSz a>S»f^<D^*S/Mc-r * d ^ A<M* L L^o y HSf^<D^S 

LT^iilCit^-r'Sfcto, A n y/A n xXt/A n z/A n xtDitli. iES^Lfc 

lC$tt-5<Z>*<J:L^„ O. 0 5, 0. l^fcliO. 2 5 J: y l^Jtl*flF#l5fflF»q 
■efe-So a2i!fi*]lc|±. ikA n z/A n X (±0-efc-5;b^ O. 2 5*fcli0. 5 J: 

y /jN^ t^Jt t *y==Sfflti:ii3fe^$f^ y ffi-To 

[O 1 1 1 ] 

^2 1 li, P EN/c o P ENa>8 O O B(35^^^*(C•^L^r . I^S#^{SlCD-?- 
CDAIt®$^-r^pii3te<D7 5° <D (-Log [1-R] t ^ a h Jtltz 
) JSIt^^^-To SiriB(DJ5lt¥C±, RT^aX'^^ h;U (4 0 0~7 0 0nm) 
i*lrt3fc-5jKfiCDlliai:LT^P-v h$^X-5o 5 5 O nm<Dffi«|a(7>iS«I^i:ja^ 
n1y = 1. 64. n1z = 1. 52. n2y = 1. 64&t>^n2z = 1 

. ^^(Dy!i<Om^\t. dn = do + do (O. 003) n IC J: o T-^X. t)tt'i)o 
[0 112] 
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ztvli. ::^^^czSSt*a)=F^^(0fci6-efc'S (■ nz = o. i i) » x^<7 h 
Jg^L^$*|J^WL, jaa^^-x^^u-f ^f=i±ifea)^-f :^(D7^-rx:^u-<75:i:\ 

[0 1 13] 

a>¥®F»?<DSST^ (n 1 yJtlXn 2 y) lcHJf^05:T:S^^#A-r'5 ^ t jb^l?^ 

So 

[0 114] 

Sf^CD^M^^^A^Ssam^^-So n1z = 1. 52Si;n2z = 1. 63 ( 
•nz=0. 11) IC^LT, )ilT<D^jf^i}<pmtitlZ'Ol^XZfn^y h^H^o : 
a) n1y = n2y = 1. 64, b) n1y=1. 64, n2y = 1. 62, c 
) n1y=1. 64, n2y = 1. 66„ tt^ a l±, W^mPi(DmVT^ n 1 y &lS 
n 2 yiimi^l^S.mm^yFi-to ffltSatt, 0° T?g/hG)JSSt^^=^-r 2 0 
° a>^lcmi::li^-r<5o a^b|COL^TI*, n 1 y>n2y-efey, J5lt^*<^ 
ICitAn-r-So n1 y <n 2 y-efcSffllSlcli, 3 8° -eS/hOOSSt^^W L, ^ 
a)^m(Cii:*;-r'5)o 4S^nfJ5tt7{)^ ffl^dlCjcoT^^n'S.feaf^, n 1 y • n 
2 y (Df-46ICsii5tlC-QL>Tt^i:'i)o gl2 2 0ttJ^li, y Htff^O^^^ (n 
1 y-n2y) (Dtf-'C :g/h(D^;U— — A^^^S-T-S .fc 3 IC z S^ff^O^I^ 

(n 1 z-n 2 z) i: 1^ C-Cfe-SOA^M^ Ll^C ^ ^S^-To n 1 y = n 2 y 

[0 115] 
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\Zig.m^ii:^Zti}<X^^^o n1 zTb^n 2 z i:l|LL^^^, ^1 lit. BiIlBtD® 
^mi^M-^-^^CDX' (mXlt. n 1 y = n 2 y^tt/n 1 z = n 2 z) . {SltKDfk 
[0 116] 

2 oa> y jssf^&i^ 2 o<D z mmmojEmum-^it. l^ < oA^©^M^•T?l*R^ 

-r*^^i:^S^^^A-rSCi:7^)^ ^Sl^CDSer^n 1 y&l^n 2 y|ZOl^TM* 
LUCi:*«fc-S„ ^tL^*t<7)yS»f*^ii:*:*fcliM'>^-f±-i>t=«>(CHfriaa)*tJ|^ 

[0 1 17] 

BlJ<D0>J;!j<g|2 3 h^^X. n1z = 1. 56;Ri;n2z = 1. 60 (■ 

nz=0. 0 4) ttjif-Js yS»T*l*J«lTa)®y-efe'5o a) n1y = 1. 6 4 

. n2y = 1. 65. b) n1y = 1. 64. n2y = 1. 63„ A|g c It. M 

[0 118] 

7 5° OAl^ftCD^-r JUACDS O 0|l(7)«ll{*(7)t1-^$*tfc:j-:77^ vXJ^It 
mii, ^2 1 (DMbt LXZfa V h^n-So S2 1 cDffl^b irffl^a irCDJt^ 

o 5 5 O n m-e(D*ii b (DiS^'EcStt^^li. n1y=1. 64. n1z = 1. 5 
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6. n2y = 1. 65&t^n2z = 1. eOTJfe-So 
[0 119] 

■r-5^^1 (D^IP7^P-V h^^-To I^S#^|fi]lCilMLf=4 0(D?tlELfcJS»T* 
I*. 2 otDSSf^O^S^. • n zIBlXS" n y IcJItc^^l-So WsH05::^p«:; K± 

. ^ 5^(0^X7 fjjt>ha>o' A>t>7 5° ^-ea>L^^L^^>35:ASt^la)6 0(D•::^ 

□ h(D2pj^-efe-So miH(DJ£lt^(i. O. 4 X 1 0-4 <D— ^OD-O-J? 'J > h 
T?. $iSBa|COL^rO. 4 x 1 O'^ ;6Ne,$illJ j (ZOt^T4. O x 1 0^4 (oeg-e 

to 1 2 0] 

a)2lag«ifcj{>o Tg/Mc ^tt^o 
[O 1 2 1 ] 

[0 12 2] 

Ta)3t$JSSt-r'50*<J:l^„ Wffl!ll::S^3B:3fe^S«*l-C*r^Xlr^f=l±»J<3!):7 ^' 
<i3t<D3fe(DjgM^^iSM^-Br'5o t*oT. JSItRSit (AR) a— T-f ><f^Slt 
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[0 12 3] 

*L<i±i^i, o o o J:y^i?J^j:L^o 

[0 12 4] 

-r-So 2o(D¥®rt(D®»f^A<p^^oTl^i) (-*i!iitasTi4) li^. ^itn^com 

Co 1 2 5] 

g|3li, P ET3£}#«^<7)Jl(C«|^Lfc3SS05THVXl/P ENS*^e))E^:-5 4 
JS<D A R«jgf*:(Dt1-^*tl.t=J5tt^^^-ro BrrlH<DSm«#®(Difi < jSA^ 
■5®Sf^(DllllJ^I±. 1. 3 7/1. 74/1. 37/1. 74/1. 65 (PE 

lzMLXeo((DsM^ (ffl^s) . &i;Mii:^lcStLT6 O ((Dpiijfe (ffil^p 

Co 1 2 6] 

@ 6 1±, PET ^i^^n(D±lzmm l^tzlScKO pen at/ P mm a® t) J^jr-S 
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4 4PG)AR1«Jt^*:|coL^Tti-S:^F4^fcSJa^^^•ro mIsB(DS®^tt. mmtj: 

[0 1 2 7] 

mm. 

A Riiit{*fi. m7L\t. iskm^o^mi^^mmm 08/402. 04i -^icia 

« tL-c i» J: 3 :? w — K p ^ t^Tft^¥ tti L-r c: t ic d: ^ 

^**v-5Ji^. WIB©!|a5att»* L < f*. #-(©XST*!feSi$fl^^-r-5fctolcA 
CO 1 2 8] 

«iJ^-r*C^A<itLl^C^A<fc-5o (*o-C. jfei^Mlc^t^ARJl^f^gi-r-Sfcift 

[0 12 9] 

Bic^-rj;5ic. !i^5?,i 1 2(±. ifajL(DrBi(c:ii:f=i?Bf:b<7>^< ^iKiiR-r^a 
Ml 1 o^ii^^tt^o 1 -:><D^$e^k$*^fcfllitlcfcL^r. ^mjii i oi±. 

ARJil 1 4a>±ICSANtL. ARP1 1 4I*S1*1 1 6a>±lc36^o 1 1 

0<7)iiflmi«3^jS^(cg«t--5C<!:lcJ:oT. 1 10$. ifelS 1 1 2(J5±T 

*f=l*-g^J^/)^t>ffi^yK^< ci:7b<-e#-5„ mm^Si,^ i 2 3()<s#*H-SJi^. a 
ojji±(D^jKji*«#s-r -s c: t ^-^t^^ A R«M**^<Digig$sftit -i) z t jb^fc 

[0 1 3 O] 
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LT. ARMOfcL^-CL^(D»^iJ:C^*4lc3i<#^L^j:L^o ^J^M^I^iin-r Z <»: 
[O 1 3 1 ] 

l?L^ r^iSMj i*» T H v-5 o o:7;u7l-P7K'J-e— )5:t*(Dffi}^fi<IlCiSL>a»r 
^ (n = 1. 3 6) *^-r-57K'J-7-*MC,f^S$*v*JEct>li. J5St^$<SM^F1± 
-St^lcARJl*!: Lr-€-4x^ i:A<fe -So filial*. THV ARM 
^ii#t^HfcPET3t^i*CDii^. ^m/THVit#®l*3tfl)3Kj2. 3 3%f£lt 
^S:it-r'i>o H5tBa>T HV/P ET^aiiO. 9 3%^J5it-r'5)o I11*S<DPE 
T (n = 1. 6 5) (±6. 0^^^^m■t^(^>-Q. T H V^J^H^ C i: 

^<DfiiS3. 2 6%|Ci£^$-l±-i>„ P ET/TH VJ*M<0 0. 9 3 %a>S 
I^Mli. 1 om±(DitJfaM^ffiiyAn-5;i.!:lcJ;oT. *fcl±PETJStt/THV 
-5 0 0<Dfi5^t;1lPl4-efc*m3<D7K';v— ^fflt^THSf^^-Jf Ix— T^-r >y 
-t^^t ic J; o rMl-^S^$^^^#*o 

[0 13 2] 

SiJa)ai^)l^#'Ej:3IStt^El2Blz^-ro S«A<-:^(7)««f=l+I^AR«iti*:$ 
S#t*H-S)>r— XlC=Sffl^CZfl)iSs+lcfcl^T. 20(DAR«]1{*1 4 0(±. ftafel 
!^B°q1 4 6(7)(5l^4'*ICS7!)^;t^'5)o flfBO 2 0(DA R«Jli*li, I^SP(D«J^M1 
4 2|cJ:^T5J-g||^*v-5o S«1 4 4l±^^:^[pl^(tt>4^T^,^«5„ Z<D«l3tA^t> 

. 4 2$-€-*t^Ka)ARM<*:i 4 o*^l$fi)t•r*M35^c>^5"lt■r^-^:lc 

J:oT. 20(D!|«3S 1 4 8. 1 5 0$|felzJ^J5!t-#--5:i^*<-e#*o ^©J:5lcL 
T. ARmStt:|*ffaiL::^P-trxa)rai::i«3?Bf^Slt>ECL^o jg^^Jti: & , <**pW 

[0 1 3 3] 
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!^(Dte. ig*/=liT;U5-'^A/d:i:O^M^. A Rmjii*a)mt^fi!l(DJilc^m 

A^T'^-So msB<7)3?;U:*-P/-K'J v-fi*fc, A Rfltjg{*(DS=b^fl!la)SlcltJtl:: 
[0 13 4] 

[0 13 5] 
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